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lege, Cambridge (in addition to 10,000! given during 
his lifetime), 10,000Z.; the Royal Victoria College, 
Montreal (under deduction of any payments made 
during his lifetime, and in addition to the college 
buildings and site provided by him at a cost of about 
8o,ooo!.), 200,000 1 .; Yale University, Connecticut, 

U.S.A., ioOjOooL ; the University of Aberdeen for chair 
of Agriculture, 5000 1 .; Queen’s University, Kingston, 
Canada, extension fund, 20,000Z. ; the principal Church 
of Canada Presbyterian College, Montreal, 12,000 1 . 

The second volume of “ Statistics of Public Educa¬ 
tion in England and Wales” for 1911-12-13 has been 
published by the Board of Education (Cd. 7204). It 
is concerned wholly with financial statistics. The first 
table in the volume shows that the total expenditure 
of the Board of Education in 1912-13 out of the Par¬ 
liamentary vote amounted to 14,329,551!., as against 
14,302,859 for 1911-12. During 1912-13, 11,748,331!. 
was spent on public elementary schools, 749,359!. on 
secondary schools, 585,871 1. on technical schools and 
classes, and 583,127!. on the training of teachers. 
Among other grants made by the Board during the 
financial year mentioned were 41,647!. to university 
institutions in respect of technological work, 35,000!. 
to the Imperial College of Science and Technology, as 
compared with 20,000!. in 1911-12, 17,790i. to the 

Science Museum at South Kensington, 20,590 1 . to the 
Geological Survey, and 2202!. to the Committee on 
Solar Physics. 

The annual report of the distribution of grants for 
agricultural education and research in the year 1912- 
13 (Cd. 7x79, price 8Jd.), recently issued by the Board 
of Agriculture and Fisheries, shows a very satisfac¬ 
tory advance on the older state of affairs. The new 
scheme made possible by the establishment of the 
Development Fund has now been in operation for a 
sufficient number of months to prove that it is in the 
main very satisfactory, and can accomplish the work 
it was intended to carry out. The general plan is set 
out very lucidly in an introduction by Mr. T. H. 
Middleton, and a number of details are given in the 
appendix, so that the reader can form a sufficient 
idea of the scheme and its working. For the first 
time scientific research is recognised as the starting 
point, and the sum of about 30,0001, per annum is, 
or will be, available for the research institutes that 
have been set up; in addition 3000I. per annum is 
granted for special investigations not quite falling 
within the scope of the research institutes. These 
institutes are not charged with the investigation of 
specific local problems or with the elaboration of tech¬ 
nical details; their business is to elucidate the funda¬ 
mental principles underlying the relationships of the 
soil, the plant, and the animal, and they have a 
perfectly free hand in the management of their affairs. 
They are :—Imperial College of Science and Tech¬ 
nology, for plant physiology and pathology; Agricul¬ 
tural Department, Cambridge University, for animal 
nutrition and for plant breeding; Rothamsted Experi¬ 
mental Station, for soil problems and plant nutrition; 
Bristol University, for fruit growing; Royal Veter¬ 
inary College, for animal pathology; University Col¬ 
lege, Reading, for dairying; University of Birming¬ 
ham, for helminthology; University of Manchester, 
for economic entomology; University of Oxford, for 
agricultural economics. 

The annual general meeting of the Royal College 
of Science Old Students’ Association was "held at the 
college on January 31, the president (Dr. A. E. H. 
Tutton, F.R.S.) in the chair. Prof. H. E. Armstrong, 
F.R.S., was elected president for 1914, his place as 
one of the vice-presidents being filled by the election 
of Mr. A. T. Simmons. Mr. j. Allen Howe and Mr. 
T. LI. Humberstone were re-elected treasurer and 
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secretary respectively. After the regular business, the 
report of the Royal Commission on University Educa¬ 
tion in London was discussed, with special reference 
to the recommendations relating to the college, and 
the following resolutions were adopted unanimously :— 
(1) That the Imperial College of Science and Tech¬ 
nology should be organised as a federation of colleges 
under a common government, each college being 
managed by a special committee; (2) that the Royal 
College of Science, the Royal School of Mines, and 
the City and Guilds (Engineering) College should be 
included in the federation, together with a fourth 
college devoted to higher teaching and research in 
Technology; (3) that if, and when, the Imperial Col¬ 
lege is linked more closely with the University of 
London, the Royal College of Science, London, should, 
while remaining in the proposed federation of colleges, 
become a “constituent college” of the University in 
the faculty of science. The committee was empowered 
to make representations under these resolutions. The 
annual dinner of Old Students was held in the evening 
at the Criterion Restaurant, Dr. Tutton presiding. 
Sir John Rose Bradford, Sec.R.S., proposed the toast 
of the evening, “The Royal College of Science, Lon¬ 
don, and the Old Students’ Association,” and Sir 
William Ramsay, F.R.S., and Prof. S. J. Truscott 
replied for the guests. The guests also included Dr. 
Herringham (Vice-Chancellor of the University), Sir 
Alfred Keogh, K.C.B., Mrs. Ayrton, Prof. Bateson, 
F.R.S., and Dr. Frank Heath. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, January 29.—Sir William Crookes, 
O.M., president, in the chair.—Prof. O. W. Richard¬ 
son : The origin of thermal ionisation from carbon. 
In a paper recently communicated to the society by 
Dr. J. N. Pring, experiments bearing on this subject 
were described. The smallness of the observed cur¬ 
rents and the variation of them wdth the pressure and 
nature of the gas, led Dr. Pring to the conclusion 
that considerable doubt was thereby cast on the theory 
of the emission of electrons from hot solids, and that 
these effects were to be attributed to chemical action. 
In the present paper the magnetic field due to the 
large heating currents employed by Dr. Pring are 
shown to cur! up the paths of the electrons, and so 
prevent them from reaching the electrode. It is shown 
that with the larger currents none of the electrons 
could reach the electrode in these experiments, and 
owing to the complexity of the apparatus it is impos¬ 
sible to say what proportion would reach it at the 
lower temperatures. In the opinion of the author of 
this paper, the conclusions referred to cannot be re¬ 
garded as established by the experiments under con¬ 
sideration.—Prof. W. H. Bragg : The X-ray spectra 
given by crystals of sulphur and quartz. A crystal of 
quartz is found, on examination by the X-ray "spectro¬ 
meter, to contain three interpenetrating hexagonal 
lattices of silicon atoms and six of oxygen. The angles 
of reflection in a number of important planes all agree, 
within 1 or 2 per cent., with the calculated values. 
Sulphur contains eight interpenetrating lattices, each 
of the kind formed by placing an atom’ at each corner 
of a rectangular parallelopiped and in the centres of 
two opposite faces. The edges of the parallelopiped 
are in the known ratios of the crystallographic axes. 
—Prof. L. N. G. Filon : The temperature variation of 
the photo-elastic effect in strained glass. The experi¬ 
ments described in this paper were undertaken to see 
whether the double refraction produced in glass by 
stress was at all affected by change of temperature. 
The results show that the refractive indices for rays 
polarised in and perpendicular to the line of stress are 
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unequally affected, but seem increased on the whole 
by rise of temperature. One of these, however, shows 
a permanent residual change even after cooling. This 
is important as showing that this property of the glass 
is affected by previous temperature treatment.—J. H. 
Shaxby and Dr. E. Emrys Roberts : Studies in Brownian 
movement. Paper i,, The Brownian movement of the 
spores of bacteria.—Dr, R. Whiddington : The trans¬ 
mission of kathode rays through matter.—Ezer 
Griffiths : The variation, with temperature, of the 
specific heat of sodium in the solid and liquid state; 
also a determination of its latent heat of fusion. The 
specific heat of sodium (melting point 97-6°) was in¬ 
vestigated at various temperatures in the range o° to 
140 0 by the electrical method. The range of tempera¬ 
ture through which the metal was heated was about 
1-5°, thus enabling the actual specific heat at each 
particular temperature to be determined. In the solid 
state the specific heat is considerably influenced by 
the nature of the previous heat-treatment, and two 
distinct specific heat-temperature curves are obtained 
for the annealed and the quenched state. The increase 
in the values of the specific heat in the solid state is 
very marked as the melting point is approached. In 
the molten state the specific heat decreases with tem¬ 
perature, the relation between specific heat and tem¬ 
perature from ioo° to 140° being linear. The latent 
heat of fusion was found to be 27-52 gram calories.— 
Dr. G. Green : Natural radiation from a gas. The 
investigations of Planck have established the result 
that the total energy emitted from a black body at any 
temperature consists of discrete quanta, all equal and 
similar. If we identify the “ energy quantum ” as the 
energy contained in the light pulse emitted each time 
a molecule undergoes structural change, the determina¬ 
tion of the form of this light pulse might lead to useful 
information regarding the constitution of the molecule. 
In this paper the form of pulse, in which, the energy 
per wave-length is the same as that required by 
Planck’s law of radiation at any temperature, is first 
derived. This form accordingly represents the total 
radiation from any black body at any temperature. 
The radiating body is now taken to be a gas. By 
decomposing the above pulse we obtain an infinite 
succession of wave-trains emitted by the various groups 
of molecules obtained by arranging the total number 
according to speed.—Dr. T. E. Stanton and J. R. 
Pannell: Similarity of motion in relation to the surface 
friction of fluids. The paper deals with an experi¬ 
mental investigation of the existence of the similarity 
of motion in fluids, of widely differing viscosities and 
densities, in motion relative to geometrically similar 
surfaces, which has been predicted from considera¬ 
tions of dynamical similarity by Stokes, Helmholtz, 
Osborne Reynolds, and Lord Rayleigh.—A. E. Oxley : 
The influence of molecular constitution and tempera¬ 
ture on magnetic susceptibility.—N. Eumorfopouios : 
The boiling point of sulphur on the thermodynamic 
scale. 

Challenger Society, January 28.—Sir John Murray in 
the chair.— C. Tate Regan : A bathypelagic angler-fish 
(Melanocetus johnsoni), from the North Atlantic, 
having inside it a Scopeloid fish (Lampanyctus croco- 
dilus) three times its own length. The specimen was 
taken at the surface of the sea, and it was supposed 
that the struggles of the captured fish, before it was 
completely swallowed, had brought the captor up from 
the depth at which it normally lives. Curiously 
enough, the only other examples of Melanocetus in the 
British Museum, two in number, were of nearly the 
same size (3 in. long), and each contained a Lam¬ 
panyctus of 8 or 9 in.— G. P. Farran ■ The Copepoda of 
a set of serial tow-nettings from the west coast of 
Ireland. In gatherings taken over a series of years 
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at ten-mile intervals on a line running sixty miles 
west of co. Kerry, out of eighty-five species that 
occurred, four were neritic and showed a uniform 
decrease both in numbers and frequency of occurrence 
at every ten miles from the shore. Sixty-six were 
oceanic, and showed a uniform increase seawards over 
the same stations, while twelve species varied irregu¬ 
larly and seemed to be euryhaline. 

Manchester. 

Literary and Philosophical Society, January 13.—Mr. 
F. Nicholson, president, in the chair.—W. Cramp : 
Some notes on the measurement of air velocities, 
pressures, and volumes. The author described the 
instruments generally used, and the results he ob¬ 
tained with a special apparatus he set up for testing 
them. His results were summarised as follow's :—(1) 
For accurate tests of fans, &c., a Brabbde tube and a 
micromanometer, or a good facing gauge with a side 
gauge having its orifice flush with the pipe wall and 
used with a micromanometer, are far more accurate 
than the older methods. (2) The pneumometer may 
be specially useful where the air is laden with dust, 
&c. (3) The Nipher collector is very inaccurate. (4) 

In ordinary round or square pipes the coefficient of 
contraction is rarely less than 0-9. 

Paris. 

Academy ol Sciences, January 26.—M. P. Appell in 
the chair.—-The President announced the death of Sir 
David Gill, correspondant for the section of astronomy. 
—G. Bigourdan : The determination of the thermo¬ 
metric coefficient of the wire micrometer. The method 
recently devised by M. Lippmann for the auto- 
collimation of a telescope can be utilised for the rapid 
and accurate determination of the focal length of the 
objective of the telescope, and this, combined with 
the measurement of the linear value of one turn of the 
micrometer screw and the coefficient of the wire 
gives a solution of the problem.—G. Humbert : Some 
remarkable numerical functions.—H. Deslandres and 
A. Perot : Contribution to the realisation of high 
magnetic fields. Concentration of the ampere-turns 
in a very small volume. The method is partly based 
on the use of a stream of petrol cooled to — 30 0 C. by 
a liquid ammonia machine, for cooling the wire carry¬ 
ing the current of the electromagnet, and partly on a 
modification of the winding of the electromagnet. 
The field thus obtained W'as 51,500 Gauss, with a 
current of 24 amperes.—E. Roux : Remarks on anti- 
gonoccic vaccines. A reference to the w'ork of P. 
Mayoral and P. Grandez bearing on the recent pub¬ 
lication of C. Nicolle and M. Blaizot on the same 
subject.—M. Gambier; Bertrand’s curves and curves 
of constant curvature.—E. Keraval ; A family of triply 
orthogonal systems.—H. Andoyer ; New fundamental 
trigonometrical tables.—Th. Anghelutza ; The left sym¬ 
metrical nucleus in the theory of integral equations.-— 
Ernst Lindelof : Conformal representations.—Georges 
Remoundos : The convergence of series of analytical 
functions.—A. Chatelet : Congruences of higher order. 
—G. Armellini; The analytical solution of the limited 
problem of three bodies.—M. Swyngedauw : The re¬ 
sistance of safety spark-gaps.—Eugene Darmois and 
Maurice Leblanc, jun. : The possibility of an alternat¬ 
ing arc in mercury vapour. It was shown by Cooper- 
Hewitt that the mercury arc in a vacuum acts as a 
valve for an alternating current, and this has been 
utilised for conversion of alternating into continuous 
current. The authors describe conditions under w'hich 
it is possible to maintain an alternating arc in mercury 
vapour for low' frequencies and moderate voltages.—G. 
Moreau : Flames containing chlorides giving an electro¬ 
motive force.—MM. Hanriot and Lahure ; The mini¬ 
mum temperatures of annealing. The time during 
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which the metal is heated to a given temperature has 
a considerable influence on the softening of the metal. 
The experiments were carried out on zinc and silver.— 
Marcel Delepine : The iridium chlorides.—Michel 
Longchambon ; The rdle of magnesia in sedimentary 
cycles.—Maurice Durandard : The ferment of Rhizopus 
nigricans. The mycelium of this mould contains a 
very active ferment : its action on milk is a maximum 
at 50° C.—Raoul Combes : The presence of yellow 
pigments capable of being transformed into antho- 
cyanine in leaves and flowers not forming antho- 
cyanine.—Henri Pieron : The decrease of the ratio of 
the latent period to the period of total establishment 
for luminous sensations as a function of the intensity 
of stimulation.—Henri Bierry and Albert Ranc : The 
proteid sugar of the blood plasma.—M. Lecaillon : The 
analogies of structure which exist betweent the ovary 
of certain insects and that of certain Branchipodids 
(Chirocephalus stagnalis). — L. Joleaud : The geology 
of the Filfiia djebel (Algeria).-— J. Repelin : The geo¬ 
logical constitution of the septentrional part of the 
department of Var.—Rend Nickles : The section of the 
Lias, the Infralias, and the Trias of Lorraine in the 
boring of Bois Chatd. This boring was made for 
coal, and penetrates to the Upper Permian. No coal¬ 
bearing strata were found. 
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